Tabu: 2. Update on chromosome numbers in tribe Tageteae. 



Species or 




Genera variety 

Chrysactinia 


Reference 


mexkana 


Keil & Stuessy (1977) 


mexicana 


Strother ( 1976) 


pinnala 


Powell & Turner (1963) 


tr uncat a 
Dyssodia 

acerosa 


Sundberg et aL (1986) 


(Fourteen populations of this 


species have been counted: 7 of 


these are reported as x=8 pairs and 7 with x— 13 pairs). 


Strother (1969), Turner et al. 


(1973), Keil & Stuessy 


(1977), Powell & Powell (1977), Brown & Thompkins 
(1982), Parfitt et al. (1985). 


anomala 


Strother (1969) 


ammiala 


Keil and Pinkava (1976) 


a 71 the77i id ijot ia 


Strother ( 1969) 


appendiadata 


Strother ( 1983) 


a urea 


Strother ( 1 969) 


a urea 


Keil Stuessv (1975) 

j ' 


C07ia7i7ia 


Strother ( 1969) 


cooperi 


Strother (1969, 1976) 


decipiens 


Strother ( 1969, 1972, 1976) 


dedpie7is 


Keil ct al. ( 1988) 


geritryi 


Strother ( 1969) 


glandulosa 


present paper 


litt oralis 


Strother (1972) 


micropoides 


Strother ( 1969) 


micropoides 


Keil & Pinkava (1976) 


montu7ia 


Strother (1983) 


neomexicana 


Strother ( 1969) 


papposa 


Strother ( 1969) 


papposa 


Grashoff et al. (1972) 


papposa 


Urbatsch ( 1974) 


papposa 


Keil & Stuessy (1975) 


papposa 

pentachaeta 


Keil et al, (1988) 


var, belenidium 


Strother { 1 969) 

Keil & Stuessy (1975) 
Keil & Pinkava ( 1976) 
Keil et al. (1988) 


var. hartxvey^ii 


Strother ( 1969) 


var. pentachaeta 


Strother (1969) 

Powell & Powell ( 1978) 


var. puherula 


Strother ( 1969) 


pinnata 


Strother ( 1969) 

Keil & Stuessy (1977) 


porophy 11 aides 


Strother ( 1969, 1972) 

Keil & Pinkava (1976) 
Pinkava & Keil (1977) 
Gallagher & Parfitt (1982) 



Chromosome 

Number 

1^11, 151 

fi = ca4 5 
w= 1511 
1511 



w-811 

1311 



« = 7II 
a; = 7II 
« = 7II 
13H 

I/-8II 



// = 8II 

1311 

w- 1311 

13H 

n — 8 1 1 

//= 1311 

W-7II 
^/ = 811 
= 811 
?7= 1311 
^/ = 7ll 
n = 1311 
?/= 1311 
n = 1311 
n = 1311 

n = 1311 

k> ' 

71 — 1 1 1 

k. 

7i - 1611 

;;= 1311 

7 ! — 1311 

;/ = 2611 
;/ = 1311 

;7 = 8I1 

}} = 1311 

1311 

w = 1311 

;;= 1311 

//= 1311 

w= 1311 

^/= 1311 
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(Table 2 continued) 



porophyllum 



var. cancel lata 


Strother ( 1969) 


n — 


1311 




Powell et al. ( 1975) 


n — 


1311 




Keil & Stuessy (1977) 


n = 


1311 




Pinkava & Keil (1977) 


n — 


1311 


V a r. porophyllu m 


Strother ( 1969) 


n — 


1311 


sanguinea 


Strother ( 1969) 


n = 


1311 


setifolia 


Strother ( 1969) 

pP 


n 


13, 26i; 




Keil & Stuessy (1977) 


n — 


2611 


sped os a 


Strother (1972) 


n — 


1311 




Turner et al. (1973) 


n = 


1311 




Gallagher & Parfitt (19S 


2) n ~~ 


1311 


t a get i flora 


Strother ( 1969) 


n — 


1311 




Keil & Stuessy (1977) 


n — 


1311 




Keil et al. (1988) 


n — 


1311 


t a get aides 


Strother ( 1969) 


n 


1311 


temdfol ia 


Strother ( 1969) 


n — 


811 




Gupta 6l Gill (1983) 


n = 


8II 


tenuiloha 


var. tenuliloha 


Strother ( 1969) 


n — 


8,13,16 


var. iexana 




n — 


8II 


var. treadi 




n — 


13, 1611 


van wrightii 




n — 


811 


tephrolema 


Strother ( 1969) 


n — 


811 


Gymnoiaena 


chtapasana 


Strother ( 19S3) 


n — 


1311 


oaxacana 


present paper 


n — 


1311 


Leucatinia 


brae teat a 


present paper 


n 


1611 


NicoUetia 


edivardsii 


(numerous workers!) 


n 


lOII 


trifida 

Pectis [40 or more species counted , all on 


L base of .V— 12 (Keil, 19H8)] 


n — 


lOII 


Porophyllum 


ca id cola 


present paper 


n — 


1211 


color at urn 


Johns{)fi ( 1969) 


n — 


12H 




Keil & Stuessy (1975) 


n ~ 


1211 


crass ijoluim 


Turner et al. 1973 


n ~ 


1511 


gradle 


(numerous authors) 


n ~ 


2411 


^reggii 


Powell & Sikes (1970) 


n ~ 


1811 


lanceolatum 


Turner et al. 1979 


n ~ 


2211 


Unaria 


present paper 


n — 


1211 


macrocepha 1 n m 


(numerous authors) 


n — 


nil 


nelson I t 


Strother ( 19H3) 


n — 


1211 


ochroleiicum 


Turner et al. ( 1973) 


n — 


1211 


p unci at urn 


(numerous authors) 


n 


1211 


ruder ale 


(numerous authors) 


n — 


11,22,11 


Most of the counts of P. rnderale have been n — 2211, but a few have been ; 


reported a 


isn= 111 


perhaps represent P. macrocephahm , which 


is often treated as part t)f P. 


riiderale ) . 




scopariurn 


(numerous authors) 


n = 


1211 


tridentatum 


Johnson (1965) 


n ~ 


1511 




Reveal & Moran (1977) 


n 


1511 



1111; the latter 
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(Tabu: 2 continued) 



Strotheria 

gypsophila (several authors) ;; = 81I 

Tagetes spp. w = 1 1 , 12, 18,2411 

About 30 species of this genus are reported in the literature: nearly all are on a base ofx= 12 but T 
ludda is consistently reported as w 11 pairs; the only other anomalous count is for 71 stgnata with « = 18 
pairs, but this is presumably a triploid derivative, much as discussed for Porophyllum greggd). 

Urbinella 

pahnert Strother ( 1969) « = 81I 




^Strother (1989) has presented convincing evidence that the chromosome counts of n~ 13 H in this 
taxon are miscounts of triploid individuals with 3x = 24 (or seemingly diploids with ?/“ca. 12 II). 



seven genera, most having been recognized as subgenera and/or sections by 
previous authors. We list below those genera elevated by Strother, along 
with those species listed in his “nomcnclator for Dyssodia" (1986, p. 376). 
Chromosome counts are from Table 2. 



ADENOPHYLLUM 

A . appendkulatum « = 1 3 

A . cooperi k = 1 3 
A . glandulosum « = 1 3 

A. porophylloides «= 13 

A . porophyllum « = 1 3 
A . speciosum « = 1 3 
A. squamosum no count 
A . anomalum n — 1 

A . ivrightii n — 1 

BOEBERASTRUM 

B . anthmidifolia n = l 
B . littoralis n — 1 

BEOBEROIDES 

B. grandiflora no count 

COMACLINIUM 

C. montanum «= 13 

DYSSODIOPSIS 

D. tagetoides « — 1 3 



DYSSODIA 

D. dedpiens « = 1 3 
D . papposa « = 1 3 

D. pinnata /z= 13 

D . sanguinea « = 1 3 
D. tagetiflora «= 13 

THYMOPHYLLA 

T. acerosa « = 8 , 1 3 
T. aurantiaca no count 
T. aurea k = 8 
T concinna n — 8 
T. gentry! n — 8 
T. gypsophila no count 
T. rnkropoides « = 8 
T. niutka no count 
T. pentachaeta « = 8 , 1 3 
T. setifoita «= 13 
T. tenuifolia n = 8 
T. tenuiloba n—8 
T. tephroleuca « = 8 



Chromosome numbers are now known for all of the generic segregates of 
Dyssodia except the monotypic Boeheroides . Even with this much narrower 
generic concept, counts on a base of both x~l and 13 occur in Adenophy- 
lluni, and counts of both 8 and 13 occur in Thyinophylla (presumably even 
within the same species, although this is discounted by Strother 1989). It 
would appear that the chromosome numbers provide little insight into 
relationships, unless, of course, those species of Admophyllum with ;/ = 7 
belong with Boeberastriw/ , or vice versa. It would seem best to view the 
various segregates as perhaps having an ancestral base number of x = 8, and 
that x = 7 is a dysploid derivative. Strother (1989) believes that at least 
some, if not all, of the counts of x" =13 within rhymophylla arc miscounts of 
sterile triploids (i.c., 2n = 24, the meiotic configurations appearing as 

n= 13 pairs must 



ca. 12 or 13). Nevertheless, the origin of species with 



be of long-standing, to judge by its distribution among at least four of the 
generic segregates from Dyssodia. But, looking at the broad picture, it 
would appear that species on a base ofx= 13 are largely confined to Dw- 



sodia and closely re 




genera; hence, its occurrence in 




anna , 



which has been placed within Dyssodia upon occasion. Indeed, considering 
its chromosome base, it would be reasonable to include Gyninolaena within 
Dyssodia (sensu lato). 

Accepting Dyssodia in the broad sense, the most common base numbers 



in the Tageteae are x = 8 and 12, the former occurring in four of the nine 
genera counted to date {Dyssodia. Leiicactinia, Strotheria and Urbinella), the 
latter occurring in three of these {Pectis, Porophyllinn and Tage/es). All of this 
would be simplified if one were to assume an ancestral base chromosome 
number of x = 4 or 5; this would imply that numbers of x'= 8, 12 and 18 
are 4x, 6x, and 9x respectively. Genera on a base ofx=5 would include 
Nicolletia (2x), Chrysactinea (3x), and possibly the 2 taxa of Porophyllnni (P 
crassijoliion and P. tridentatnm) with /; = 15 pairs. 

Most of the above is mere numerology. What is needed foremost is a 
detailed character-analysis of the tribe, perhaps with a sound cladistic 
analysis using Chaetymenia as an outgroup. This should be followed by a 
thorough chloroplast DNA analysis of the type performed by Jansen and 
Palmer (1988) to ascertain the likely reliability of the morphological sys- 
tems proposed. Data from the latter workers (pers. comm.) suggest that 
the Tageteae is related to, or belongs within, the tribe Heliantheae (much 
as treated by Robinson, 1981, who recognized the Tageteae as but a 
subtribe within the Heliantheae). At present, chloroplast DNA studies on 
the Tageteae are limited, but such an approach will be needed before any 
confirmed new insights into phyletic relationships within the Tageteae is 
forthcoming. Until that time it would seem most prudent to retain the 
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very familiar classificatory schemes, which would include a broad Dyssodia, 

as conceived by Strother (1969). 
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DOCUMENTED PLANT CHROMOSOME 
NUMBERS 1989: 2. CHROMOSOME COUNTS 

OF THREE SPECIES IN THE GENUS 

LEUCOPHYLLUM' 

JAMES C. READ & BENNY j. SIMPSON 

Texas Agricultural Experiment Station 
Texas A&M University Research and Extension Center 

173(^0 Coit Road, Dallas, TX 75252, U.S.A. 



Correll and Johnston ( 1970) list three species of Leucophyllum (cenizo) as 
native to Texas, L. frutescens (Berl.) I. M. Johnst., L. minus Gray, and L. 
candidum 1. M. Johnst. The chromosome number of L. minus was reported 
to be « = /6 based on one meiotic count (Flyr 1970). Chromosome 
numbers for the other two species have not been reported previously. We 
obtained chromosome counts on all three species to provide basic informa- 
tion for an enhancement project on cenizo under way at the Texas A&M 
University Research and Extension Center at Dallas (Simpson 1984a & 
1984b). Chromosome numbers were obtained from root tip smears prepa- 
red by the Feulgen technique (Read 1987). The chromosomes in at least 20 
cells undergoing mitosis were counted for each species. Leucophyllum 
frutescens and L, minus were found to be diploids {2n ~ 2x ~ 34) and L. 
candidum is tetraploid {2n = 4x = 68). We found x = 7 7 in these species 
and not 8 as reported by Flyr (1970). 
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NOTES 



NOMENCLATURAL NOTES ON CALOPOGON, CORALLORHIZA, 
AND CYPRIPEDIUM (ORCHIDACEAE) IN THE GREAT PLAINS 

REGION — During the preparation of a manuscript on the native orchids 
of the Great Plains Region it became obvious that the status of three orchid 
taxa occurring in this area needed to be clarified. 

Calopogon tuberosus (L.) B.S.P van simpsonii (Small) Magrath, 

comb. nov. 

It appears that van simpsonii (basionym: Lirnodorum simpsonii Small, El. 

SE U.S. 322. 1903) was never changed from C. pulchellus (Salisb.) R. Bn 

van simpsonii (Small) Ames when tuberosus (basionym: Limodorum tuberosum 
Linnaeus, Sp. PI. 2:950. 1753) was recognized as the correct name for 
pulchellus. 

In Oklahoma, C. tuberosus is represented by two different taxa. One 
taxon is a relatively small plant that grows in wet prairie hay meadows and 
blooms in mid-May to early June and the other taxon is a large plant that 
occurs only in sphagnum bogs and blooms in early to mid-June. In trying 
to correctly identify these two taxa it was found that they were both 
referable to C. tuberosus but were obviously different. It was finally deter- 
mined that the larger taxon was var. simpsonii and the smaller var. tuberosus. 

KEY TO THE TAXA IN OkI.AHCJMA: 

1. Plants of open moist prairies; plant height usually 35 cm or less; petal 

length 1 1 ^ 20 mm; column 9~ H mm long var. tuberosus 

1. Plants of open sphagnum bogs; plant height usually 40 cm ot more; 

petal length 20~30 mm; column 17~22 mm long var. simpsonii 

CoRALLORHIZA STRIATA Lindl. f. FUl.VA Fcm. 

It is my opinion that the name that is best applied to the pale yellow 
form of C. striata is f. fulva Fern. I had previously believed that the yellow 
form of striata was primarily restricted to the Black Hills of South Dakota 
and adjacent areas of the Rocky Mountains in Colorado, and therefore 
accepted Rydberg’s name C. ochroleuca but reduced it from species rank to 
varietal rank. It is under this combination [C. striata Lindl. var. ochroleuca 
(Rydb.) Magrath] that the plant appears in the Flora of the Great Plains 
published in 1986. At the time that this combination was made, 
Rydberg’s C. ochroleuca appeared to comprise a very distinct population of 
small plants that had flowers with connivent sepals and petals and a bright 
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lemon yellow lip. However, examination ol other specimens, including 
one from the Cypress Hills of Alberta, Canada has convinced me that 
Fernald’s forma jidva should be applied to all of the yellowish flowered 
members of C. striata complex. 



Cypripedujm oarviflorum Salisb. f. albolabium Magrarh & Norman, 

form. nov. 



A forma l)arviflorum labellum album differt. 

IVpi:: OKLAHOMA; Adair Cc5.; Tate Ranch, ca 5 mi SW of Chewey; oak-hickory 
woods, north-facing slope; gravelly soil; one clump with 2 single-flowered stems and 7 
sterile stems; lip pure white with pinkish-purple veining; NXa^rath & Norma?i 16847 
(holotyph: OCLA!). Th IS clump of white- flowered C. peiKvifloy/uu has been observed to 
exist for over 10 years by Jim Norman who first brought it to Dr. Magrath s attention in 
iyS3. The main colony consists of about 140 scattered plants and small clumps with typical 
[■aright yellow lips. 



A second collection of what appears to be the same taxon was made in 
Benton County, Arkansas {Timme 2454, UARK). In a recent letter (8 
September 1988), Dr. Edwin Smith from the University of Arkansas 
Herbarium noted that C. J. Sheviak at the New York State Museum had 
annotated this specimen in 1987 as “C. X andretvsii Vu\\tr nm. favillianurn 
(J. T. Curtin) Boivin — or possibly a white-lipped plant of a normally 
yellow-lipped species. The identity of the yellow-lippetl plant, however, is 
uncertain.” Smith stated that he was “satisfied that it is a white-lipped 



variant of C. parviflorum." as are we. 

We would like to express our sincere appreciation to Dr. Edwin Smith 
(UARK), Marion Norman, Dr. John Packer (ALTA), and Drs. John and 
Connie Taylor (DUR) for their help in providing specimens and informa- 
tion. — Laurence K. Magrath, Discipline of Biology, University of Science and 
Arts of Oklahoma, Chickasha, OK 730 1 B and James L. Norman, 502 N, 1 4th 
Street, Muskogee, OK 74401. 



NOMENCLATURAL CHANGES IN PEDIOMELUM (FAB- 

ACEAE) — Isely (1986) has essentially followed Rydberg m his treatment 
on the genus Psoralea L. and placed the U.S. psoraleas in Orbexilum Raf. , 
Pediomelum Rydb., and Psoralidium Rydb. Subsequent to this publication, 
Isely ( 1988) pointed out that what was known by the name Psoralea psorali- 
otdes (Walt.) Cory var. eglandulosa (Ell.) Freeman {= Orbexilum peduncu- 
latum (Mill.) Rydb. var. eglandulosa (Ell.) Isely] must be called 0, peduncu- 
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